Self-assembling of organic molecules on surfaces automatically forms ordered and densely packed molecular monolayers. This spontaneous phenomenon can be used as a low-cost method to prepare functional materials for a wide range of applications including catalysts, sensors, photo-and electronic devices. In addition to the ease in preparation as mentioned above, another advantage of using self-assembled monolayers for catalyst preparation is its potential possibility to exhibit novel catalytic performance originated from its high density. For example, adjacent active centers on the top of a monolayer may synergistically enable unique catalytic activity and selectivity. However, such unique catalytic performance of high-density monolayers has been reported in a limited number of publications. (2) . The reactions in n-hexane 9 and toluene resulted in lower turnover numbers of 25 000 and 19 000, respectively. The use of isopropanol gave further sluggish reaction, indicating that a hydrogen transfer step is less likely involved in the reaction mechanism. Although the use of THF afforded a relatively high turnover of 66 000, the catalyst activity of 2 completely disappeared after the second recycle run. In contrast, the catalytic performance of 2 in EtOH was maintained during repeated uses without any significant loss of activity even after the fifth recycle run (Fig. 3) . The total catalyst turnover number of 2 in EtOH over the six successive runs reached 892 000. Application of [Au]-TPDI-Rh (2) for the hydrogenation of various a,b-unsaturated compounds is summarized in Table 2 . a,b-Unsaturated ketones and esters were selectively converted into the corresponding CQC hydrogenated products in high yields (entries 1-6). Citral can also be converted to 1,4-hydrogenated product, citronellal, in 65% yield with 98% 1,4-selectivity (entry 7).
The high selectivities obtained by using [Au]-TPDI-Rh (2) might be associated with preferred adsorption and/or coordination interaction of the starting enones with the catalyst surface over that of the ketones. More detailed experiments to clarify the origin of the selectivities are now under investigation in our lab.
In summary, a monolayer of diisocyanide on gold surface was utilized to immobilize catalytically active Rh species on the top of the monolayer. IR-RAS and ICP-MS analyses of the Rh-immobilized surface confirmed the formation of a highdensity monolayer of Rh-diisocyanide. The Rh-immobilized monolayer exhibited extremely high catalyst turnover numbers and uniquely high 1,4-selectivity for hydrogenation reaction of various a,b-unsaturated carbonyl compounds with high recyclability. It can be noted that the catalyst preparation in the present approach using high-density monolayer of metal complexes has unique features against the conventional heterogeneous and homogeneous catalyst systems. Further applications based on the present approach by using simple wet processes are expected to show its versatile significance in various catalytic reactions.
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